Aim.The purpose of this study was to examine the outcome of patients with skeletal metastases from well-differentiated thyroid carcinoma and analyse the effect of variables that influence the prognosis of this disease. Method. We retrospectively reviewed 352 patients treated and followedup at the Charlotte Maxeke Johannesburg Academic Hospital's thyroid cancer clinic from 1982 -1999. Findings. Skeletal metastases were diagnosed in 24 (6.8%), 17 at presentation to the thyroid clinic, and 7 at follow-up. Patients' ages ranged from 30 -77 years (mean 53.9 years) and the female:male ratio was 3.8:1. Based on the original pathology reports from resected tumours, 9 were papillary and 15 were follicular cancers. Twenty-three of the 24 patients underwent thyroid surgery as the initial management -total thyroidectomy in 18, subtotal thyroidectomy in 3, and lobectomy plus neck dissection in one. The diagnosis of thyroid cancer was based on lobectomy in a single subject. Radioactive iodine (RAI) was used as part of the original treatment; external radiation therapy (XRT) was mainly used to alleviate severe symptoms. Twenty-one patients (87.5%) were treated with RAI; 11 (45.8%) received radiotherapy. Seven patients died -4 from neurological disease directly associated with bone metastases. Of the 17 surviving patients, 2 appeared to be disease-free, 8 were asymptomatic despite overt bony disease, and 7 had persistent symptoms which much improved in 5. Bone metastases were uncommon, and follicular cancer predominated in this survey. Conclusion. RAI therapy improves quality of life in most patients. There is a place for XRT.
Introduction
Thyroid cancer is a rare disease, and the controversy surrounding the treatment of well-differentiated types continues. 1 One can readily note this position in the optimal extent of primary thyroid resection in most patients with papillary thyroid carcinoma, who are at lower or minimal risk of mortality. It is necessary to follow a large number of patients for a long time to assess the effectiveness of a particular therapeutic modality. The presence of distant metastases from differentiated thyroid carcinoma decreases the 10-year survival of patients by 50% (from 80 -90% down to 40%). The methods used more than 15 years ago for diagnosis and treatment differ from present-day management. 2 More recent studies show that survival drops to 13 -21% when bone metastases are present. [3] [4] [5] Bone metastases represent a frequent complication, especially of follicular thyroid cancer, and severely reduce quality of life, causing pain, fractures and spinal cord compression. The objective of this study was to look retrospectively at the outcomes of patients with skeletal metastases from well-differentiated thyroid carcinoma and to consider the impact of several variables influencing the prognosis of this illness. Fo = follicular; Pa = papillary four patients (6.8%) had skeletal metastases that were diagnosed on iodine scans and one or more other modalities. The median follow-up of this group of patients with bony metastases was 39 months (range 2 -170 months).
Materials and methods
The patients' ages ranged from 30 -77 years (mean 53.9). Patients were categorised into papillary and follicular types, depending on histological reports. Only the original reports of pathology tests at the time of initial referral were used, and the papillary cancer included both purely papillary and mixed papillary-follicular tumours. Follicular cancer therefore had no papillary elements.
Radioiodine was used as part of the original treatment, whereas external radiation therapy was used to control symptoms, principally at presentation.
Results
Clinical characteristics of this group of patients are summarised in Table I .
Eighteen of these patients were female. Follicular carcinoma was diagnosed in 15 patients, and the balance had papillary carcinoma of the thyroid. All but one patient underwent surgery for the primary disease. Eighteen had total thyroidectomy, 2 had sub-total thyroidectomy, 1 had a total lobectomy plus a contralateral sub-total lobectomy, and 1 had a total lobectomy plus neck dissection.
Therapeutic modalities used in our group of patients are shown in Table II . Twenty-one patients were treated with radioactive iodine (RAI); of these, 13 were given RAI to ablate the residual thyroid gland tissue following surgery, and 8 patients received it for ablation of the residual thyroid gland tissue and treatment of metastatic cancer disease at the same time. In the former group, 9 patients showed abnormal uptake compatible with metastatic disease on the ablative scans. The amount of RAI received by these patients ranged from 30 -300mCi depending on thyroid stimulating hormone (TSH) level and visual appearance of the residual thyroid gland tissue, and/or with the association of metastatic uptake. The median therapeutic dose of RAI for all patients was 80mCi in the weeks following surgery. In the presence of residual thyroid gland tissue and metastases (clinical and/or indentified with a 10mCi diagnostic scan), doses of RAI varied from 100 -200mCi (mean ±SD 167.5±43.5). The treatment doses for persistent metastatic disease ranged from 100 -300mCi (mean±SD 183.5±44.26) in a total of 41 therapies, with the majority of patients receiving >2 therapeutic doses.
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In Table III , details of the sites of bone and other metastases, modalities used to demonstrate bony metastases, complications of disease, and patients, progress are shown.
Bone metastases were present on diagnostic (RAI) scans in 17 patients. The other 7 patients developed metastases at a mean of 22 months after diagnosis. The majority of bone metastases were seen in the skull (9 patients), followed by spinal regions (9 patients), and the pelvis (8 patients). Three patients with spinal lesions were paraplegic, and the pelvic lesions constituted the most extensive bony disease.
Ten patients had other metastases in the lungs, and 2 of them also had brain metastases. One patient with skull lesions experienced recurrence with symptoms of increased intracranial pressure, and another one was admitted via the emergency unit with proptosis and unilateral vision loss.
Seven patients died, 4 from neurological disease directly associated with bone metastases; of the 17 surviving patients, 2 appeared to be disease-free (patients 11 and 12), 8 were asymptomatic despite overt bony diseases for 35 months (range 18 -148), and 7 had persistent symptoms that were much improved in 5 after 27 months' follow up (range 3 -60).
Discussion
In our study, bone metastases were uncommon and showed a lower rate of incidence (6.8%) compared with the estimated published incidence (19 -50%). 1, 6 Seventeen of 24 patients in our group had skeletal metastases at presentation, but these became evident only when clinically visible or when diagnosed by an imaging modality as a result of symptomatology expressed by the patients. This observation explains the phenomenon related to the significant statistical correlation between bone pain and the presence of metastases in oncology patients. 7, 8 We found that those who died were elderly female patients with mainly follicular-type carcinoma. However, several studies have found that gender was not indicative of survival. [9] [10] [11] [12] Those patients who died also had extensive metastatic diseases beyond the skeletal lesions, with the lung being the most common site, followed by the brain. These findings are similar to those of Dimeen et al. 13 The predominance of follicular carcinoma in this study correlates with the work of Kalk et al., 14 who analysed the incidences of papillary and follicular cancers of the thyroid as a function of iodine intake in the South African population. The female/male ratio in our group echoes the general perception of the disease: our female/male ratio was 3.8:1, which is close to the findings of others. 10, [15] [16] [17] [18] All but one patient with papillary cancer were still alive at the time of analysis of these data. All but one of the patients who died had follicular cancer. These findings support views that papillary carcinoma has the better prognosis.
1 Except for 2 patients ( patients 11 and 12 ), all the surviving patients still showed iodine uptake within their bony metastases after more than 2 therapeutic doses of RAI, regardless of current clinical improvement. This fact has been described by other investigators. [19] [20] [21] The data from our study also show the role of XRT together with RAI or as the sole treatment in improving quality of life in patients with bone lesions, which may suggest the need for iodine therapy for all patients showing thyroid uptake on scans following surgery for the primary disease. For large lesions and in patients debilitated by pain, external radiation therapy should be considered to ease and stabilise symptoms.
Conclusion
Bony metastases were uncommon but, when seen, they tended to manifest at presentation. Follicular cancer predominated in patients in this survey. In most patients with skeletal metastases, RAI improves the quality of life, and treatment with RAI should be recommended in patients with a positive scan following surgery. RAI alone may occasionally eliminate bone metastases, but longer follow-up is needed to verify this approach. There is a definite role for XRT, especially to control bone pain in patients with large bony masses.
